INTRODUCTION
The traditional Random Forest Regression (RFR) is a way of calculating the final predicted value. The procedure are as follows: firstly, using Bootstrap [1] to get the random sampling and extracting the training dataset in the original sample dataset; secondly, constructing various copies of the training dataset of distinct size; thirdly, creating distinct versions of the single basic regression tree in the every replica training dataset and calculating average value through the predicted value in all basic regression trees. But the basic regression tree, a kind of poor single learning machine, using the average value method to handle the leaf nodes directly, makes the system lose some valuable information when a leaf node has a suitable sample. Apparently, when needs to integrate of multiple versions of regression trees, the traditional Random Forest Regression has poor ability to explain the model. Meantime, the pruned regression tree is also very tedious and hard to explain, although regression tree provides the pruning method in the leaf node for the information loss. Basing on this, in the process of handling the leaf nodes, Quinlan [2] has provided a linear regression equation algorithm, which replace the average processing method in traditional regression tree, namely, M5 Model Tree. The Model Tree sets up a piecewise linear function by the leaf node, and divides the complex nonlinear system information into several multiple linear segments, has a piecewise linear approximation to any unknown variable distribution trend. Haijun Li et al [3] have proposed a mixed learning regression algorithm utilizing Naive Bayes in the leaf node of the Regression Tree, and the algorithm achieves good results in the UCI machine learning. Using LogitBoost to build Overlay regression in the leaf node of the decision tree, Kun Zhang et al [4] get a new LC Tree Model Tree algorithm which can analyze the feature of telecom users to predict the number of people offline. Besides, Partial Least Squares regression (PLSR) [5] solves the problem that traditional Multiple Regression can still be effective to construct regression model when the Gauss Markov assumptions invalidate. There are no strict restriction for the capacity of sample and the severity of independent variables multicollinearity and the variable number. Huiwen Wang et al [6] have detailedly discussed the application of Partial Least Squares in the multicollinearity elimination and auxiliary analysis and quasi-linearization aspects, verifying that Partial Least Squares has great benefits in system information recognition and modeling reliability comparing to traditional multiply regression. But Partial Least Squares nonlinear method is a quasi-linearization regression method that conducts the nonlinear preprocessing transformation of the data using quasi linear rules [7] . The transformation can't reflect the nonlinear features of the data when facing the unknown knowledge, and lack of theoretical guidance. At this moment, Partial Least Squares nonlinear model is not well in precision. Considering the insufficient of Partial Least Squares method in the nonlinear and the deficiency of the M5 model tree needing to satisfy Gauss Markov assumptions when using classical multiple regression to deal with leaf nodes, it adopts Partial Least Squares to process the leaf node of the M5 Model Tree. According to the model, Random Forest Regression of Partial Least Squares is constructed by multiply distinct versions of this modified M5 model. This method, achieving the nonlinear regression by constructing multiple linear fragments of Partial Least Squares to complete linear approximation for the unknown variables, making information loss issue gets avoided when the leaf nodes is directly for mean with appropriate samples, optimizes the traditional Random Forest Regression and makes up the flaw of Partial Least Squares method in the nonlinear.
II. PARTIAL LEAST SQUARES MODEL TREE
The Model Tree is obviously far superior to the conventional linear regression or the basic regression tree, adopting multiple linear regression model to nonlinear approximation of a continuous function. Not only is the Model Tree smaller and easier to be explained than the basic regression tree, but also much lower error generated in the sample data. The traditional Model Tree is built by mending the basic regression tree with using two important steps about pruning and smoothing, remedying the fault of the multiply regression. However, it can't be able to be integrated in the ensemble learning. One of necessary conditions for ensemble learning is a weak learner and the pruning significantly increases the computational time and space. Therefore, Partial Model Tree (PMT) is proposed, adopting Partial Least Squares regression to improve the traditional Model Tree.
Definition 1:
Dividing the sample data into two parts by the principle of maximum change of variance, there are some conditions to determine whether it continues dividing or not, one of the conditions is the maximum allowable value of decreased space of leaf, the other is maximum allowable number of sample of leaf, if the node is the leaf then Partial Least Squares or the average method is handled according to the basic information of the sample. The regression tree is called as Partial Model Tree (PMT).
PMT doesn't construct a basic regression tree directly, after dividing the tree in a rule of the maximum fluctuation of total variance decline space, it selects average method or PLSR to build the linear model as leaf node directly. PLSR is especially suitable to solve the sample data where there is a feature of small sample size, multicollinearity and existing system noise. Therefore, PMT is better in those aspects than the basic regression tree and the traditional Model Tree for the same sample data. Similarly, it is easier for the pruning of PMT and increases the accuracy by the smoothing of Model Tree. The main algorithm in the PMT is as follows: Get the sample subset T1 and T2 after partition else jump to Step 3
Step 6 Recursion Recursion in the sample subset T1 and construct Partial Model Tree on (T1, AttributeList)
Recursion in the sample subset T2 and construct Partial Model Tree on (T2, AttributeList)
Step 7 end
The Algorithm 1 mainly involves two important parameters. First is the maximum allowable number of sample (MaxSampleSize) in the leaf nodes. It is usually fixed that the number of layer in building tree is not too high, according to the sample size, 10%-20% of the sample is suggested. Second is the maximum allowable drop in space of the leaf node (MaxDrop). In the process of building tree, it usually sets the maximum allowable sample in the leaf node as first priority, and the MaxDrop needs to deploy precisely by examining and debugging in the detailed drawing of the tree. Considering Partial Least Squares method is applied to the leaf nodes and it can deal with multi-independent and multi-dependent variable problem, PMT can be stretched directly as a new way of supporting multivariate data analysis with multi-independent and multi-dependent variable. When dividing the origin sample data set, not only should the total variance of multidependent variable take into account about the entirety, but the mixed total variance produced after dividing the tree should also be considered about the entirety. The detailed flow chart of specific algorithm of PMT is shown in Figure I . Based on the principle of maximum fluctuation drop in space of the total variance in Model Tree [9] , PMT looks for the division attribute and chooses the attribute with the maximum reduction of the expected error as the best division attribute in the current node. To measure the consistence of numeric data, it sets the sum of squares of subtraction between the average and the independent variable of every data as measuring rule, namely, the reduction of the total variance, the formula is as follows:
Here, T 1 and T 2 is the data subset of two child nodes, and they are divided from parent node T by division attribute.
For the number of the principal component in PLSR, it will not extract all the principal component to build the model. The existing literature already shows [10] that the number of the principal component is m when extracted information can represents the most of the origin sample data or there is little disturbance residual information, it can stop extracting, particularly, the two is equal to each other. Therefore, normally, in the analysis of Partial Least Squares, when it is up to 80% for the percentage rate of the extracting information to stop extract information from the origin regression data set. In the later calculation, it applies this rule uniformly to judge the extraction number of the principle component. 
III. RANDOM FOREST OF PARTIAL LEAST SQUARES
One branch of Random Forest is numerical regression, called Random Forest Regression algorithm. Random Forest Regression is an ensemble learning method to solve the same problem by lots of distinct versions of the individual learner, thus heavily improving the learning ability and generalization of system [11] . Because PMT is a weak individual learner like regression tree, it has a power of integrated into ensemble learning and enhances the ability of generalization for the unknown data. Given the basic regression tree is bigger, complex and difficult to explain, in PLS-RFR, the basic regression tree isn't as individual learner any longer but PMT instead. The main idea is as followed: first, adopting the Bootstrap sampling to copy the learning training set, generating lots of distinct versions of the sub-learning training set; then, building lots of distinct versions of the sub-learner to go along with the sublearning training set, namely, Partial Least Squares Model Tree; last, deciding the final predicted result by the mean. Because of the weak learning ability of PMT, the ensemble learning can enhance the generalization of PLS-RFR. Hence, PMT is a kind of localized nonlinear modeling method for complex data. The main algorithm is as follows: The algorithm 2 get improved based on PMT and RFR. Considering the features of RFR, besides the two parameters of PMT, there are another three parameters involved and parameters recommendation is the same as the traditional RFR [12] : one is the random input vector F, F generally sets to q or 2 int(1 log ) M  , here, int represents the rounded down among them. Second is the sampling frequency of Bootstrap E, it is generally recommended as the capacity of origin sample data set m. Third, it is the number of individual learner ntree, which is decided by the change of residual by increasing the number of the random tree. With the increasing of the size of the tree, the residual will be stable. At the beginning, ntree sets 100 in the training process of modeling. The three parameters still take example by the recommended value of RFR. Since the PLS-RFR is based on the PMT, after stretching PMT to analyze the data with multi-independent and multi-dependent variable, PLS-RFR also supports multiindependent and multi-dependent variable analysis. The flow graph of PLS-RFR is as followed: In Figure II , after constructing ITB and the random input vector on the original sample data by using the bootstrap random sampling, lots of distinct versions of PMT are built, the final predicted result is decided by the average.
IV. EXPERIMENTAL ANALYSIS
To observe the regression model effect about PMT and PLS-RFR, it adopt the traditional Multiple Regression (MR), the traditional PLSR and the traditional Random Forests Regression (RFR) as a contrast. Based on this, it divides the original data randomly into the proportion of 7:3, the part of 70% is the training set to build the model, and the remaining is the testing set to validate the model. There are five indicators for investigation, namely, Sum of Squares for Error of Train (SSETrain), Sum of Squares for Error of Test (SSETest), coefficient of determination (R-Square) and time consuming (Time, Unit: ms). In order to facilitate the experiment, verifying the effect of the model and establishing enough testing set for contrast, it defines that the original sample data obtained here is greater than or close to 50. Here, it adopts the experimental data of MaXingShiGan decoction of the monarch drug to treat the asthma or cough and five sample sets in the UCI Machine Learning Repository [13] to compare. Jiangxi University of Traditional Chinese medicine, a total of 46 samples, it is about the impact of pharmacological indicators about the blood medicine composition in rats under 10 distinct dosage of herbal ephedra respectively. There are five compositions about the blood medicine composition in rats, namely, ephedrine, pseudoephedrine, methyl ephedrine, wild black cherry glycosides and licorice glycosides. There are two pharmacological indicators namely, incubation period (Unit: s) and cough duration (Unit: min). Based on this, there are five independent variables and two dependent variables, it divides the original data randomly into the proportion of 7:3, the part of 70% is the training set to build the model, and the remaining is the testing set to validate the model. Then, it compares the model result between PMT, PLS, RFR, MR and PLS-RFR by JAVA programming. The experiment results are shown in TABLE II. In TABLE II, for the Maxingshigan Decoction of the monarch drug about the treatment of the asthma of 2 independent variables, PLSR don't show a good expected effect, the explanation level reached only 14.83%, RFR is only 34.74%, and PMT is 42.62%. However, the improved PLS-RFR is up to 51.59% in the ensemble learning, Sum of Squares for Error has a certain degree of decline in the training set and testing set. TABLE III shows the part of experiment data of MaXingShiGan decoction of the monarch drug to treat the cough for rats in the key laboratory of Modern Preparation of TCM, Ministry of Education in Jiangxi University of Traditional Chinese Medicine, a total of 63 sample data, it is about the impact of pharmacological indicators about the blood medicine composition in rats under 10 distinct dosage of almonds respectively. There are five compositions about the blood medicine composition in rats, namely, ephedrine, pseudoephedrine, methyl ephedrine, wild black cherry glycosides and laetrile. There are one pharmacological indicators namely, cough times (Unit: times). Based on this, there are five independent variables and one dependent variables, it divides the original data randomly into the proportion of 7:3, the part of 70% is the training set to build the model, and the remaining is the testing set to validate the model. Then, it compares the model result between PMT, PLS, RFR, MR and PLS-RFR by JAVA programming. The experiment results are shown in TABLE IV. In 
A. The Experiment of MaXingShiGan Decoction of the Monarch Drug to Treat the Asthma

B. The Experiment of MaXingShiGan Decoction of the Monarch Drug to Treat the Cough
C. UCI Machine Learning Repository
To validate the feasibility and effectiveness of PMT and PLSR, it adopts five sample sets in the UCI Machine Learning Repository. TABLE V shows the basic information about five machine learning data set. In the process of experiment, making the model to be optimal by adjusting the parameter of model, it compares the model result under the condition of same parameters. First, it divides the original data randomly into the proportion of 7:3, the part of 70% is the training set to build the model, and the remaining is the testing set to validate the model. Then, it compares the quality and effect under the same learning training set in several ways. Last, it uses JAVA to accomplish this process. The experimental results are shown in TABLE VI-X. In TABLE VI-X. it will have a good visual effect shown by chart. For MR, PLSR and RFR, the explanation level gets improved about five sample sets of the UCI Machine Learning Repository by PMT and PLS-RFR. Simultaneously, SSETrain and SSETest have a certain degree of decline. PLS-RFR gets obviously than PMT about the generalization. It shows that PMT and PLS-RFR have a certain degree of validity and feasibility.
V. CONCLUDING REMARKS
Through the above analysis, we can obtain the following conclusions:
Firstly, For the problem that Partial Least Squares Regression is lack of theoretical guidance of rules by the quasi linearization rule to achieve the nonlinear, and the accuracy declines in face of the unknown variables distribution, and the information is easy to loss about the mean treatment of the leaf in the Regression Tree and the Random Forest Regression, by adopting the PLSR at the leaf nodes, the information loss issue gets avoided when the leaf nodes is directly for mean with appropriate samples. Simultaneously, by applying the dividable principle of the attribute in Regression Tree, it makes several linear segments of Partial Least Squares approach unknown variable distribution to achieve the nonlinear regression.
Secondly, by Bootstrap sampling the origin data set, choosing randomly features in all attributes by the number, constructing various copies of the training dataset of distinct size, building distinct versions of PMT for ensemble learning, PLS-RFR is constructed, enhancing the generalization of PMT.
Thirdly, for the experiment data of Maxingshigan Decoction of the monarch drug about the treatment of the asthma or cough and five sample sets in the UCI Machine Learning Repository, the explanation level get increased after adopting the improved model, it shows that PMT and PLS-RFR have a certain degree of validity and feasibility. 
